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PENTACHLOROPHENOL FUNGICIDE/HERBICIDE SI CLASS IT
CFR Reference: No direct food uses; indirect food additive regulations
pertaining to pentachlorophenol or its sodium salt are found in 21 CFR 175.105,
176.200, 176.210, 176.300, 177.2800, 178.3120, 178.3900.

Chemical Name:

Trede Names: Dowicide*%?7zz)Penchlorol, Pentacon*, Penwar¥®, Priltox,
Sinituko*, many others k

Common Names: rpentachlorophenol, PCP, penta
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Molecular Weight: 266.4

Physical State: Crystalline solid.

i . e} 2
Melting Point: 174°C (2)
I. Exposufe and Use Factors .

A. Production or Usage Volume: Approximately 50 million pounds of
pentachlorophenol are produced amnually in %he U.S. The major portion of
his is used z2s a wood preservative. Additional uses inciude its
incorporation in herbicide formulstions, its use as a2 slimicide in paper
marufaciure, and its nany uses as a Fyﬁservative in diverse products
rarging Irom znimel hides to pain<.

2. Chemistr

1. Solubilities: Pentacklorophenol is slightly soluble in wailer (18 pmm
at 25°C), buf iis sodium and potassium salts are very soluble in
water. 3Both pentachlorophenol and its alkali salis are very
soluble in polar organic solvents. 3Isterification witz alkyl
carboxylic acids (lauric acid predaminatirg) yields esiers f?ich
are more suitabdle for formulation in hydrocarbon solvents. /

*Registered Trade Names
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2. Stability: Pentachloropher~l is stable under normal storage
conditions.

3. Manufacturing Process/Impurities: Phenol is chlorinated in the
presence of an aluminum chloride catalyst at progressively
increasirg temperatures sufficient %to keep the reaction mixture
molten. The technical materi is generally about 85-90%
pentachloroproenocl with the primary impuriiy (ebout 10%) beirg 2,3,4,6-
tetrachlorophenol. Hexachlorobenzere (HCB) has been found in
some samples. The other impurities include chlorovhenoxy
chlorphenols, chlorodioxins, chlorofurans, and chlorodiphenyl
ethers. The dioxins and furans which have bteen encoyniered are
%the octa-, hepta-, and hexachloro dioxins and furans 7 ;s no TCDD
(2,3,7,8—tetrachlor?d;benzo—p—dioxin) has been reporied in
rentachlorophenol. */  The hexa-and hepta-chlorodioxins fested are
less ecutely toxic than TCDD, but are in an extreaely(Foxic rarge
(LD;y(mice): 0.8-1.4 mg/kg vs. 0.2 mg/kg for TCDD). °
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4. Degradation/Alteration: TFhotolysis of rentachlorophenol produced
octachloro- ard heptachloro-dibenzo-p-dioxins. In other studies,
photolysis of solid PCP in an oxygen stream produced some CO2 and
ECL.

5. Environmental S%tzbiiit

a. Poliar Degrzdazicn/Plan% Meiz

solism: No data were found which
characterize *he 2l%eraticn pr

ucts in plants.

b. Aqueous Degradaticn: XNo data were found wnich indicae <he
persistence of pentachloropkenol or identify i*s zlteration
products in water. ZPA's findirgs of pentachlorophenol in the
drinkinrg water of 86 of the {C8 cities sampled, a2t a2 median
concentration of 0.05 ugfliter indicates some persistance and
widespread disiribuiion. ’ '
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c. Soil Degradation: Dechlorination and methylation reactions
appear io be routes of microbisl degradation; tri- and tetra-
chlorophenols end chlorocanisoles are reporied products. Reported
soil pcz;isuence of pentachloropherol ranges from 2 days to 5
years,

d. Animel Metabolism: Mammels excrete pentachloropherol primarily
in the urine. In additiom to unchanged nenuacn10ronneﬂol
tetrachlorohydroquinone (chloranil) and a g1ucuron1de conjugate
have been found in the urire. Clams and zoldfish comvert
rentachloropnenol to its sulfate conjugate.

Pentachloroanisole has been found in the +tissues and eggs of
poultry end in the ?iﬁfﬁand blood of cattle fed
pentachlorophenol. /

Bicaccumulation Potential: The available evidence irndicates that in
both aquatic species and mammals, residues of pentachlorophenol
plateau within a few days of ¢§3+1al exposure and rapidly decline
after removal from exposure.

Adninistration of pentachlorophenol a%f 20 mg/kg b.w./day to cattle
resulted in plateau levels of approximately 4 ppm of
pentachlorophenol in milk and 40 prm in blood. Residues decli%eé %o
basal levels within a few days after PCP feeding was stopped.

Biocaccumulation of the impurities, HCB and chlorodioxins, in milk
fat and body fat dwrirg the above catile feeding study, C‘a§ auch
greater proportionately than that of pentachlérophensl.

Soil Mobility: The mobility varies widely dependirg on soil tyre;
stronglv scidic soils and high org,rmc zmatier soills show strong
adsorbtion of pentachloropkbenocl.

Systemic Plant Activiity: Limited data 3ndicate some trazs 30 ation of
foliar applicatiors but lititle upiake of s0il residues. \9

Sumary of Significant Terminal Residues: Tri- and feira-
chloropherols and %etra~ and penta- chlorcanisoles may arise as
exvirommental alteration procducts or znimsl metzbolites of
pentachloropnencl. Tetrachlorchydroquincne may zlso arise as an
animal metabolite. Psntachloropnenol ard the above metabtolites may
be present in sither free or conJLgaved form, particularly in animal
products

T™e hexz-, repta-, =and octa—cHTo*od‘oxins and chlorofurans, ard HCR
ofien are present as impuri c--s(*s(“ﬂa,aﬂn Zor>pherncl 2rnd zre of
cial toxicologiczl concern.
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10. Related Pesticides/Common Metabolites: Tetrachlorohydroquinone, an

animel metabolite of pentachlorophenol, is also the fungicide,
chlorenil, which has registered "non-food" uses zs a seed treatment.
The various chlorophenols ard chloroanisoles may also arise as
metabolites of other pesticides, e.g., PCNB, 2,4-D, 2,4,5-7, HCB.

The impurity, HCB, is also an impurity in other pesticides, e.z.,
PCYB and Dacthal, a registere fungicide for seed treatments, and
is an envirommental pollutant arising in the manufacture of various
chlorinated compounds such as rerchloroethylene.

The hizher chlorodioxin ard chlorofuran impurities in
pentachlorophenol may also arise from other sources, but the
widespreaed manufacture and use of pentachlorophenol marks it as a
major source of these contaminants.

C. Uses ard Potential Exposure ' .

1.

Registered Uses: Various formulations of Pentachlorophenol are
registered {or use on beens (seed treatment), wood, leather, burlap,
masonry, cordsge, paints, petroleum, pulp and raper mill sysiems,
seed crops (pre-harvest desiccant) and cooling towers. About 80% of
the pentachloropnenol rreduction is used in wood treatment, 119 in
insulation board and cooling *owers, 6% in pulp and paper mills, and

¢ for farm uses includirg termite protection. The only currently
registered agriculiurzl uses are seed treatmen?1?r seed crop uses on
beans, alfalfa, clover, lespedeza, and vetch.

Tolerances: There are rzo tolerances for penitachlorophenol residues.
Various indirect food additive rsgulations (see CFR references, p.1)
allow *he use of pentachlorophenol or its sodium salt: as a

preservative in packsgirg adhesives, glues, olymer ingredients, and
textliles contacting food; 23 a defoeming =2gent in cocating and raper
manulacture; and es a slimicide in paper and Fapervoard manufzciure.

L)

gn Uses: TNo da*ta, but wood treatment uses zre Lelieved to

Exposure Via Foods: Zven though there ars no uses rezistared for
the direct use of pentachlorophenol on focd, residues are Ybeing
found In various Zoods. The variety of uses of niachlorozhenol
and the volume used provide many opporiunities for contemirating
foods.
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~The reported

Findings of pentachlorophenol in gelatin (from ireated hides), in
drinkirg water, milk, various other food commodities, and the
contamination of samples (and therefore presumably home canned and
possibly commercially canned foods) from jar seals illustrate the
variety of exposures encountered.

Adult dietary intakes of 1.6, 1.2, 0.07 ug/day and none detectable
were found respectively in the F{-75, 76, 77, and 78 Adult Total Diet
Studies. In the FY 79 survey of fresh whole milk samples, 39 of 168
semples contained pentachloropherol at or above 0.0C5 pm. The
highest residus was 0.23 ppm. Some of these resulis may be suspect
due to the jar seal contamination problem mentioned above. None of
the positive pentachlorophenol samples were positive for the higher
chlorinated dioxins.

Since pentachloropnenol treated wood may be used exilersively in
barns, wood shavirgs in poultry shelters, eic., livestock may bde
subject to exposure from dermel contact, inhalation iz tighily
enclosed struciures, and ingestion from licking or chewing treated
wood or feed contact with treated wood. Residues in milk, meat, and
eggs may result from these exposures.

Other Exposure Routes: Pentachlorophenol formulations are
available to the nomeowner and cases of reported illmess Ircm
dermal 2nd, inhalation exposure from such uses have been
reported.

Acute Oral LD, (rats): 27 to 80 mg/kz b.w.(9)

gral LDSQ in guinea pigs for 3 isomers of hexachloro-
dibenzodioxin ranged”from 0.07 to 0.1 mg/kg b.w.€130rrespondizg oral
LDSO'S in mice raznged from 0.8 to 1.4 mg/kg b.w.
Oncogenicity: Studies in mice have been reviswed by the
Assessuent Group ard were foundtjo te negetive with res

effects of pentachloropnenol. \
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Other Chronic or Acute Effects:

1. Chloracne, a skin disorder known to be caused by dioxins, has been
observed in workers in penta?p}orophenol manufacturing plants and
wood preserving operatioms.

2. Hepatic effects, including changes in various enzyme activities and
enlargement of the liver have beern found in rats Zed (1)
pentachlorophenol for periods of three o eight months.

3. Humen deaths have resulied from occupa%i3nal and accidental excessive
dermal exposure to pentachlorophenocl.

ADI (EPA): None established.
ADI (FAO/WHO): YNome established.

Acute and Chronic Effecis Triggerirzg RPAR: Teratogenicity and
Fetotoxicity (See D above).

Current RPAR Status: The Position Documernt (2D) 1 comment period closed
2/12/79. Analysis of rebut*al infommation apd develoment of PD 2/3 is
still in progress.

Overall Appraisal:

The present data do rot well.delineate which *oxic effects are due %o

the associated impurities, particularly various associated chlorodiexins
and chlorofurans. Purihermore, the various congeners of the chloro-
dioxins ard chlorofurans vary in their toxic effects and in the levels
present in various marufacturer's lots of rentachloropaencl. Full
eveluation of the toxicity risks of pentachlorophenol exposure must awaii
the cempletion of EPA's RPAR aralysis; however, the widespread use and
potertial for contamination of food irdicates that a potential hazard nay
exist.

Surveillance Index Classification: lass I "A high heal*h hazard hnas
not been demonstrated, but therse is evidence of p0ssidle high risk

toxicity effects combined with the potential for significent human

istary exposure. The potential hezard is sufficient to warrani a
temporary inclusion of the ccmpound in the zmoritoring progrem as soon as
possidle, and to contintve until sxposure 0 the compound is more clearly
defined or wmtil edditional toxicity data, exposure data, or IPA actions
irdicete assigmment to a different class.”




PENTACHLOROFHENOL -7-

Justification: Many data gaps exist in the krowledge of the overall
toxicity of pentachlorphenol and the impurities commonly associated with
it. Monitoring of foods and drinkirg water indicates that same dietary
exposure 1s occurrirg tut the extent of the exposure is rpot well
defined. The widespresd use of pentachlorophenol provides many routes
for potential conftaminszion of food rengirg from dermal, dietary, and
inhalation exposurs of livestock, and consequent residues in mest, milk,
and eggs; migration of residues into food from paper, paperboard,
sedlan%ts, jar seals, e<c., where sodium pentachlorophenate is allowed as
an indirect additive; carryover into gelatin from uses on treated

hides; and possible con*amization of water and fish in the vicinity of
woodtreatirng or parer manufacturi plents.

Necessary Action: In addition to the present FDA pentachl oronhenol
monitoring (and associated dioxin and furan enalysis of positive samples)
of milk and Total Diet Samples, consideration should be given to
monitoring eggs and other foods where local intelligence indicates
contamination is likely.
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though negative JTindirzgs for pentachioropkenol do not necessarily
indicate the zbsence of chlorodioxins or chiorofurans {because of the
greater persistence and diocaccumulaticn properties of these ccarournds),
positive findirgs are of value in selecting samples for the zore cemplex
enalyses. The same approach may be of value in +he case of using 2,4,5-
tricnlorophernol as en izndicator for tetrachliorodibenzodioxin anal ysis.

Since di-, {ri-, tetra-, and pen*a-chloropneznols are common 2lteraticn
products of meny pesiicides (PCNB, HEC3B, rorrel, 2,4,5-7, silvex, 2,4-D,
and zany others contaizing a chloripated benzene ring), positive findirgs
of chlorophenols may indicate *he need for zZore specific snalysis of such

-

semples Zor dioxins, furans or parent pesiicide.
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